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Purpose
Korea is considered to have a relatively public-sector-led and legislation-based standards system, as many of newly developed countries and developing countries do, while many developed countries including the U.S. have more private-sector-led or less legislated systems. Such differences may arise from cultural, socioeconomic, and industrial development of the economy. For instance, in bilateral or multilateral cooperation meetings, a country with a private-sector-led standards system may often find difficulty in understanding the nature of a relatively more public-sector-led standards system of other countries, and vice versa.
Examining industrialization periods shows there are differences between Korea and other advanced nations. Korea's industrialization period began much later (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) statutes were legislated and public organizations were established accordingly. Because major activities of the national standards system are articulated by law and operated by government agencies or nongovernmental public organizations, an understanding of these institutions is more of a pre-requisite to learning Korea standards system than many other developed nations.
This report is intended to serve as a primer for outlining existing instruments of Korea standards system, focusing on relevant key laws and organizations. This report highlights objectives and contents of key legislations, and responsibilities and activities of major organizations in the area of standardization, conformity assessment, and metrology. Also, key policy issues and agendas are briefly highlighted. It should be noted that due to the nature of this report, much of its content is based on or excerpted from original statutes, annual reports and official websites of relevant institutions and systems.
Existing references about Korean Standards System
There are limited references about the Korean standards system available in English. , the contents of which were mostly contributed by KATS in cooperation with ANSI.
English publications about Korean standards system are scarce, and existing publications are dated or provide only partial information rather than presenting a complete picture. In particular, none of the existing publications or websites describe the different roles of laws and institutions in a more comprehensive and comparative purpose. This report may provide a current and wider-ranging picture of Korean standards system. In particular, the scope and responsibility of major statutes and organizations are compared.
Report Structure
Section 2 of this report includes some figures and statistics of Korea, including its economic development and industrialization structure, science and technology. Section 3 presents an overview of the Korea standards system with a list of major organizations and statutes noting counterparts or equivalent organizations in the U.S. or international context. Section 4, Section 5, and Section 6 highlight relevant legislation and organizations respectively for standardization, conformity assessment, and metrology. 
Overview of Major Institutions and Laws in Standards Systems
Major Laws
In order to understand the national standards system of Korea, one may first start by recognizing the fundamental difference between Korea and the other countries, in particular the U.S. Korea has a more legislation-based national standards system, while the U.S. has a private sector led system. There is no overarching "standardization law" in the United States 6 even though there are several important federal laws and policies of the US including the National Technology Transfer and Advancement Act. The list of relevant laws can be found at www.Standards.gov, a website managed by NIST 7 .
Korea however has several laws framing its national standards system, and they are key instruments to understanding how the Korean standards system works. Table 2 presents seven major institutions of Korea's national standards system. KATS is a government agency under the Ministry of Knowledge Economy (MKE), and is the single most important institution shaping the Korean system. KATS is responsible for the full spectrum of national standards activities; while implementation or operations may be done by other non-governmental organizations empowered by KATS. KSA is a public institution 10 registered in KATS, and its main responsibilities include KS (Korean Industrial Standards) certification, KS dissemination and promotion as well as being the national quality management promotion center. KATS operates two accreditation systems -Korea Laboratory Accreditation Scheme (KOLAS) and Korea Accreditation System (KAS). KOLAS is responsible for accreditation of laboratories for calibration, testing, inspection, and reference materials while KAS is responsible for product certification bodies. Korea Accreditation Board (KAB) is a non-profit organization and responsible for accreditation of management system certification bodies.
Major Institutions
KATS is also responsible for legal metrology and it empowered the Korea Association of Standards and Testing Organizations (KASTO) to disseminate and promote legal metrology. Korea Research Institute of Standards and Science (KRISS) is a public institute registered in Ministry of Education, Science and Technology (MEST), and it mainly serves as the national metrology institute (NMI). KRISS also manages National Center for Standard Reference Data (NCSRD). Other non-listed organizations may be instead described as non-profit or private organizations. 11 For names and acronyms of the organizations, please see the 'Acronym section' of this report. 12 ANSI does not develop standards, but accredits American National Standards (ANS) which are developed by its accredited Standards Developing Organizations (SDOs). Its accreditation procedures are available at www.ansi.org. ANSI is the US representative to ISO, IEC and PASC; but ANSI accredited SDOs are not. 13 ANSI provides a standards database and sells standards at www.nssn.org and webstore.ansi.org from over 180 standards publishers. There are other private sector organizations that also maintain standards databases mostly in support of their standards sales operations including IHS Global, TechStreet (Thomson Reuters).
(a) KATS Organization Chart by Three Pillars of Standards
KATS is a government agency under MKE, and it has 250 staff. KATS is led by the Administrator, who is assistant minister level, and four Director Generals of Bureaus, and 19 Division Directors. : www.kats.go.kr) 14 The tags of three pillars (ST, CA, ME) are added by the author 
Korean Standards System: At a Glance by Numbers
Major figures of Korean national standards infrastructure are summarized in Table 3 . 20 ANSI provides a standards database and sells standards (www.nssn.org and webstore.ansi.org) from over 180 standards publishers. Individual standards developing organization may also sell their own standards. 21 It is also important to note that the context of national standards. In the case of Korea and many other countries, the phrase "National Standard" has a very specific connotation, which is not the case in the USA. 22 For more information, see Section 3.5
KATS -KS Establishment
Based on the Industrial Standardization Act, KATS organizes and manages a high-level 'Industrial Standards Council (ISC)', 52 technology councils composed of 543 experts at the next level, and 370 expert committees composed of 4,493 experts at the lowest level. The Industrial Standards Council may approve KS based on the recommendations from technology councils and expert committees. Expert committees often function as mirror committees and counterparts to the technical committees (TC) or sub-committees (SC) of ISO and IEC. KSA provides KS standards at a low price online (KSSN network) and offline (printed copy) for producers and consumers. To enable industries and consumers to encourage introduction and understanding of KS and KS mark certification system, KSA publishes and distributes various kinds of information and makes efforts to broadcast the importance of its standardization program and the system in TV, newspaper and radio. In the Industrial Standardization Act revised to promote utilization of KS in Feb. 5, 1999, it was prescribed that companies financed by national and local self-governing bodies, governmental investment institutes, public agencies, and Korea Development Bank shall observe the KS standards relating to procurement of materials and services, production management and facilities construction.
KSA holds anniversary events on "World Standards Day" in coordination with KATS. It awards prizes or medals to good companies which contribute to the introduction and application of standardization as well as to people of merit in standardization to enhance the recognition of standardization. Figure 3 . Figure 3 Organizational Chart of KSA (source: www.ksa.or.kr) 
COSD -Designated SDOs for KS Development
Conformity Assessment Pillar
Overview
The two following statutes specify that the government shall establish and promote a conformity assessment system -accreditation, certification, testing, inspection, and related management.
Framework Act on National Standards: Article 21 (Establishment of Conformity Assessment System) (1) The Government shall endeavor to promote projects for accreditation and certification of the conformity assessment system and to make the conformity assessment procedure conform to international guidelines and international standards (hereinafter collectively referred to as "international norms").
Article 22 Table 6 presents one KS certification body, KSA, and three accreditation bodies for laboratory, product, and management systems in Korea. KATS administers KOLAS and KAS; the 'conformity policy division' of KATS is responsible for KOLAS and its 'metrology and measurement division' is for KAS (see Figure 1) . KAB is a private organization entrusted by KATS, and its activities are coordinated with the 'certification industry promotion division' of KATS. 
KS Certification and KS Mark
KS certification scheme provides government agencies, local governments, government investment corporations and public organizations with the benefit that they can preferentially purchase products and services by KS-certified companies in accordance with the Article 25 of Industrial Standardization Act.
Launched in 1962, the KS certification system has operated for as long as Korea's industrialization process. Just as Korea's industrial structure developed into a highly sophisticated, knowledge-intensive industry in the 21st century, KS certifications also prepared for the future. First, KSA expanded the KS certification in future promising industries as new growth engines. Certification in green industries such as LED lighting has started recently, and has been extended to IT, shipbuilding, and aerospace industries. KS certification is looking for ways to play its role anew vis-a-vis safety, environment-friendliness, social responsibilities, enhancement of energy efficiency, and consideration of the aged and the disabled, which are emerging as social issues.
The use and certification of KS has been extended to some of our trade partners, and a total of 278 items from seven countries received KS certification as of the end of 2008; standards and audit criteria are increasingly aligned with international standards. Such transformation of KS certification will further promote citizens' benefits and lead to the continuous development of Korea's industries. Product Certification -KS certification scheme for products is the system of certifying that a certain product regulated in relevant standards has passed product testing, factory inspection and auditing according to the criteria of relevant KS based on the Article 15 of Industrial Standardization Act, allowing it to display the KS mark on their product, packaging, container, statement of delivery warranty and/or promotional materials. (Figure 4-(a) ) Service Certification -KS certification scheme for service is designed to ensure that the service provider who passes the onsite and service quality audit in accordance with the audit criteria of the relevant KS under the Article 16 of Industrial Standardization Act is allowed to indicate the KS mark on the contract, statement of delivery, warranty and/or promotional materials. (Figure 4-(b) ) Audit Criteria for Certification -There are regulations for implementing certification audits on products and services by relevant standards. Audit criteria for certification include manufacturing equipment, inspection facility and procedure, quality management, as well as technical conditions for quality assurance.
This section is based on, and more information can be found at the following links: 
KOLAS -Accreditation of laboratories
The To improve work efficiency of the KOLAS secretariat, KOLAS is operating e-KOLAS, a service established to shorten the period required for application and assessment procedures, provide faster services and promote the qualitative enhancement of all KOLAS business affairs from application to announcement of the accreditation.
Four KOLAS publications are available in English at its website. These include the following: 1) 
KOLAS-R-001 Regulations for Accreditation of Calibration Laboratories; 2) KOLAS-R-002 Regulations for Accreditation of Testing Laboratories and Inspection Bodies; 3) KOLAS-R-003 Regulations for Proficiency Testing Scheme; 4) KOLAS-R-004
KAS -Accreditation of Product Certification Bodies
Korea Accreditation System (KAS) is a national accreditation body established in 2001 within the framework of KATS, and the Administrator of KATS serves as the Head of KAS. KAS provides accreditation for product certification bodies in the fields of electric apparatus, gas appliances, renewable energy equipment, metals, ceramics, chemicals and plastics which are not subject to the current mandate. The main mission of KAS is to improve the accreditation system in order to ensure qualitative growth and competitiveness of the accreditation service; to guarantee the compliance of international standards and enhance accreditation service; to properly respond to the demands by stakeholders in the accreditation service and improve the reliability and value of accreditation service; and to implement effective and reliable accreditation service and train personnel. More information can be found at http://www.kats.go.kr/kas/english/index.asp
Figure 6
Organization chart of KAS (source: www.kats.go.kr)
KAB -Accreditation of Management System Certification Bodies
Korea Accreditation Board (KAB) was established on September 28, 1995 in accordance with the government's policy of non-governmental operation for Quality and Environmental Management System certification. KAB is a sole national accreditation body recognized by the Ministry of Knowledge Economy MKE, and operates the accreditation programs of management systems certification bodies and of personnel certification bodies. A company or person intended to be certified shall conform to certification criteria or standards required by the certification scheme concerned, while conformity assessment bodies, management system certification bodies and personnel certification bodies shall be operated in an objective, independent and impartial manner.
KAB became signatories of the IAF MLA in 1999 for quality management systems (QMS) and in 2003 for environmental management systems (EMS) after successful evaluation by a peer evaluation team, which made ISO 9001 and ISO 14001 certificates accredited by KAB recognized in the countries who are members of the IAF MLA. In addition, to meet market needs of industry specific quality as well as other management systems, KAB operates accreditation programs for TL 9000, K-OHSMS, ISMS, and ISO 22000 etc. with the support of Ministry of Knowledge Economy (previously the Ministry of Commerce, Industry and Energy (MOCIE)).
KAB provides accreditation activities and surveillance of certification bodies for management systems and people, and carries out MLA activities for international recognition as well as other services for certification development such as research & development, dissemination and publication. KAB's source of revenue is service charges from its own business. For the organization structure of KAB, please see Figure 7 . The accreditation criteria for ISO 9001 certification bodies, ISO 14001 certification bodies, management system certification bodies, and administrative templates are available online in its website. More information can be found at https://www.kab.or.kr/English/kab/kab_service.html 
Beyond KS, Product Certifications and KC Mark
Other than KS certification, there are three important conformity schemes in Korea. Two of them are electrical appliances and consumer products based on two different laws. Also, an integrated marking system, KC mark, is based on the Framework Act on National Standards.
(a) Electrical Appliances 26
To protect consumers from hazards and accidents such as a fire, electric shock or injury, the Electrical Appliances Safety Control Act was enacted in 1974. The listed electrical appliances in the Act rated between AC 50V to 1000V are controlled by the Act.
(b) Consumer products 27
A safety certification scheme for consumer products is designed to prevent consumers from safety accidents or physical injury caused by consumer products such as metal blades for portable brush cutters and children's goods such as toys (Quality Management & Safety Control of Industrial Products Act). This scheme is mandatory safety certification that domestic and foreign manufacturers from safety certification bodies prior to the delivery of products. The statute regulates that consumer products product test and factory inspection shall be conducted to ensure the safety of consumer products.
(c) KC Mark System since 2009 28
Diverse or overlapping certification marks may have caused confusion among consumers, and have also proven costly and time consuming for businesses. To resolve such issues, KATS revised the Framework Act on National Standards and its Enforcement Decree and introduced its national integrated certification mark on July 1, 2009. KS Mark system is designed to protect public health and safety, and companies are required to obtain prior certification from authorized bodies before they can put certain products on the market. Items subject to legally compulsory certification are specified in related laws and ordinances pertaining to safety, health, environment and quality.
In this context, KC Mark was introduced as one single Korea Certification mark to integrate and unify all 13 existing legally compulsory certification marks (see Figure 9 shows, KRISS has two offices directly under the president, and eight centers which are composed of 28 scientific centers under five (green) divisions and 12 policy and administrative teams under three (gray) divisions.
Figure 9
Organization Chart of KRISS (source: www.kriss.re.kr)
KATS, KRISS and KASTO
Even though KRISS is a research institute mainly funded and registered under the Ministry of Education, Science & Technology (MEST), KRISS has been working closely with KATS within a national metrology system. It is because KATS is responsible for the Framework Act on National Standards which covers both scientific and legal metrology. This situation requires good coordination and cooperation relationship between the public research institute KRISS, which has good scientific capacity, and the government agency KATS, which has legal authority. The KNSP 2011-15 aims to transform Korea into a 'world-class nation with strong standards'. The KNSP 2011-15 expands its policy spectrum from two earlier versions of KNSPs, which were more focused on standards activities for industrial development such as product interoperability and productivity maximization, to a broader concept including convenience of citizens' life and publicprivate partnership for national standards system. The 3 rd KNSP includes four main strategies composed by 12 sub-strategies and 151 action items as shown Table 8 .
(Strategy I) The KNSP continues to highlight the importance of national standards development to support major national current and future prioritized industry and relevant international standards activities. Such national standardization efforts should be the basis for Korea's proactive participation in international standards setting. The plan underlines the need to enhance the integrated approach between R&D and standard-setting efforts 33 . related environments in Korea. It includes reform of the national standards certification system including that of KS certification. Also, it emphasizes the importance of measurement competences for further industrial development.
As a follow-up of this strategy, in July 2012 KATS reported to the President of Republic of Korea about its 'Advancement Plan for National Standards Certification System', which includes 1) coordination of reportedly duplicating or unreasonable certification related regulations, 2) alignment of KS and government agencies' regulations with international standards, 3) building a globally relevant standards-certification system, 4) developing a standards-certification infrastructure for knowledge economy 34 .
(Strategy III) The concept of convenience and a safe society in the KNSP includes developing an online portal where any citizen can propose a new standardization project to resolve daily-life inconveniences. KATS and KSA will also operate 'Convenient Daily-life Standardization Forums' in order to incorporate the voices of consumers and related organizations in a national standardization plan. These projects might include standardization of cellular phones keypads, inter-hospital data sharing, Korean rice wine, tour services, wedding procedure services as well as civil services.
(Strategy IV) The KNSP clearly presents its future direction from a current public-sector (government)-led system towards a public-private balanced system for national standards. If the direction is right, the challenges include finding workable mechanisms to transform into a publicprivate cooperative system without damaging current well-working processes within the established government-led national standards system. The public-private balanced system may require more capacity of private sector than they currently have -more experienced and capable standards development organizations, and for testing laboratories in testing and inspection than now 35 .
Appendix A. Introduction to Korean Economy
A.1 Korean Economy and Industry
After the Korean War in 1953, Korean economy grew significantly and the country was transformed into one of the major newly industrialized countries in the world. Korea showed fast industrial and economic growth particularly between 1960s -1990s. The nominal Gross Domestic Product (GDP) of Korea had grown from around $3. CIA's World Fact Book 38 suggests that an initial system of close government and business ties, including directed credit and import restrictions, made Korea's success possible. The government promoted the import of raw materials and technology at the expense of consumer goods, and encouraged savings and investment over consumption. But the Asian financial crisis of 1997-98 exposed longstanding weaknesses in South Korea's development model including high debt/equity ratios and massive short-term foreign borrowing. GDP plunged by 6.9% in 1998, and then recovered by 9% in 1999-2000. Korea adopted numerous economic reforms following the crisis, including greater openness to foreign investment and imports. In 2004, Korea joined the trillion dollar club of world economies, and currently is among the world's 20 largest economies. In the third quarter of 2009, the economy began to recover, in large part due to export growth, low interest rates, and an expansionary fiscal policy, and growth was 3.6% in 2011.
Around two thirds of Korea's export volume was toward the U.S. and Japan in the 1960s and 1970s. At that time, because of historic and economic reasons, its national standards system and standards development activities had been largely influenced by the U.S. and Japan. During the period, many standards and test methods used in Korea were likely transferred or influenced by those of the two countries. After the 1990s, the export and trade partners are diversified to include the current top trade partner, China, and other economies. 
